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Comparison of Ground Reaction Forces between Spike Jump and
Countermovement Jump in Collegiate Female Volleyball Players

/G = T R N RN - O N ST

Shuhei IIDA, Akira KIUCHI, Hyunchul YOON, Tomoya HIRANO and Kazuo FUNATO

ABSTRACT

This study aimed to characterize the mode of exertion of ground reaction force in
spike jumps by comparing the ground reaction force in spike jumps and vertical
jumps among collegiate female volleyball players. Seven collegiate female volleyball
players participated in this study to compare body center of gravity (COM) and
vertical ground reaction force in spike jump and countermovement jump (CM]). In
terms of parameters related to COM, spike jumps showed significantly higher values
of maximum COM height and COM vertical velocity at take-off compared to CM]Js. In
addition, the spike jump had a significantly shorter contact time and significantly
higher left-right foot and total vertical ground reaction force than the CM]. These
results suggest that the spike jumpers obtained a higher center of gravity height by
exerting a greater vertical ground reaction force with a shorter contact time than the

CMJ.
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Variables Units Mean SD Mean SD
Maximum COM height 1.580 0.076 1.506 0.066*
Takeoff COM height m  1.176 0.049 1.189 0.047~
COM vertical displacement 0.404 0.051 0.316 0.048*
Takeoff COM vertical velocity m/s 3.041 0.247 2.736 0.272*

*: p<0.05.
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. .. Spike jump CMJ
Variables Units Moan SD Mean SD

Contact time 0.40 0.02 0.67 0.06*
Descent time s 0.21 0.02 0.38 0.04*
Ascent time 0.19 0.02 0.29 0.03*
Ascent phase ' Right 151 0.13 1.10 0.09*
@beginning Vertical GRF Left N/BW 0.53 0.50 1.15 0.09*

Total 204 052 225 0.13
Right 154 0.12 1.16 0.07*
Ascent phase Peak vertical GRF Left N/BW 229 0.37 1.20 0.09*
Total 3.74 0.33 235 0.14*
Effective impulse Total Ns/kg 2.84 0.18 2.51 0.20*

*: p<0.05.
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